ABSTRACT
INTRODUCTION
Given the increasing emphasis on social welfare within the last two decades, health care expenditure has tended to grow more rapidly than national income in most developed as well as developing economies. Korea is not an exception in this regard. Korea successfully legislated the national health insurance law in 1999, which paved the way towards setting up a lifetime health care structure. The management system for health related policies in Korea are mainly concerned with how to raise the quality of life of its citizens through improved public health and social security.
In general, the scale of health care expenditure can be classified as that for high, middle, and low income groups and that for the world. This is mainly because the public spending priority is not the same for different income groups. Therefore, it is important to identify trends in the health care expenditure to verify whether the scale of this expenditure is commensurate with the level of national income. Such an analysis would also help toward planning more effective health related policies in response to rising health care costs. Recently, the effectiveness of health care expenditure has received more attention, particularly in light of cost containment and budgetary control. The central objective of this study is to empirically examine the convergence in the health care expenditure in Korea, by * Corresponding author, Email : hyunrhee@cju.ac.kr Manuscript received Jan. 16, 2013 ; revised Mar 11, 2013;  accepted Mar 21, 2013 comparing it across different income groups and with the level of the health care expenditure at the world level. Such an approach is interesting in that it helps us to analyze health care expenditure from a macroeconomic perspective, and it would also help pinpoint alternative policy directions pertaining to health care expenditure. The paper is organized as follows. Section 2 presents a literature review. Section 3 is discusses convergence formulation and empirical work. It includes the definition of convergence and a description of the econometric methods used in the empirical analysis, which test the convergence of health care expenditure in Korea across income groups as well as the world. Section 4 summarizes the results of the investigation.
LITERATURE REVIEW
Previous research has primarily focused on the outcome or economic growth resulting from an increase in health care expenditure and has attempted to uncover the determinants of health care expenditure. For instance, the health care expenditure was analyzed by inducing infant mortality and life expectancy [1] [2] . These studies examined life expectancy and infant mortality as an output of health care expenditure. Notably, it was found that while increases in health care expenditure are significantly associated with large improvements in infant mortality, they are only marginally associated with improvements in life expectancy [1] . Many of the previous studies in this field, such as [9] , have been conducted to verify the impact of the health care expenditure on economic growth or the welfare effect arising from the increase in the health care expenditure, by employing the Granger causality, quantilebased panel, and dynamic analysis. References [10] - [13] also evaluated the determinants for the health care expenditure.
Recent studies have suggested that convergence is quite important in identifying the pattern of health care expenditure. Reference [14] analyzed the convergence of per capita health care expenditures in member countries of the Organization for Economic Cooperation and Development (OECD) during 1970-2005 and concluded that a very strong form of persistence for OECD expenditures inequality. Reference [15] revealed that health care expenditure is converging in OECD countries, and this conclusion also holds when applied to smaller subgroups of countries and shorter time periods. However, it has been shown that countries do not move towards a common mean and that the rate of the convergence decreases over time. Reference [16] also investigated the existence of the convergence of health care expenditure in European Union (EU) countries and revealed that their health care expenditures exhibit β -convergence. Reference [17] analyzed the convergence of health care expenditure in the United States. The major findings point to moderate evidence of convergence in total health care expenditure and the diverse performance of expenditure components pertaining to convergence.
However, none of the previous studies in this field have dealt with convergence among different income groups and the world level of health care expenditure, particularly in the case of Korea. The basic argument in favor of examining this relationship is that as national incomes in Korea tend to convergence in different income groups, income-related health care expenditure should also follow an analogous pattern. Another important factor is that convergence in health care expenditure also influences integration in health care markets and common policies to promote health and living standards under the global economic system.
CONVERGENCE FORMULATION AND EMPIRICAL ANALYSIS

The Trend of Underlying Health Care Expenditure
First, the trend of the health care expenditures in Korea and the world are depicted by figures to perform an empirical analysis of the convergence hypothesis. As seen in Figure 1 , private health care expenditure in Korea altered in general between the 1990s and the 2000s. It was lower than the world trend in most cases, except during the mid-2000s. Since then, it declined sharply at the end of the 2000s. However, the trends of public health care expenditure, growth rates of total health care expenditure, and per capita health care expenditure in Korea surpassed their respective values for the world throughout these periods. However, the private health care expenditure also fell drastically at the end of the 2000s. In general, the health care expenditures in Korea increased continuously during all the periods under study, except at the end of the 2000s, in favor of the public sector.
Note: A normalized trend depicts a trend of private and public health care expenditures. That is, the Y-axis scaling is a linear scale using the data standardized to have mean 0 and variance 1. It implies that if Y=0, statistical distribution of the data approaches to the mean value. Source: World Bank Database (www.worldbankgroup.org) [26] 
Result of Empirical Analysis
β -convergence
The convergence is broadly understood as the tendency of differences between the designated variables to disappear over time. According to recent empirical studies, the convergence has been widening. This is mainly due to the fact that the convergence usually refers distinctly to issues related to the persistence of differences in the designated variables.
The theoretical background for the convergence hypothesis is provided in references [18] - [20] . Reference [18] used an almost everywhere convergence theorem for seminormed fuzzy co-integrals to show that the fuzzy measure is null-additive. Reference [19] revealed the equivalence between the tail series weak law of large numbers and a limit law established for a quasi-monotone decreasing sequence, thereby extending the result of a previous work to the wider class of norming constants. Reference [20] studied the duality between the limiting behavior of the tail series of random variables and that of Banach space valued random elements and revealed an alternative way of arriving at a result of a previous work that established equivalence between the tail series weak law of large numbers and a limit law provided in a Banach space setting. The concept of convergence is defined in the literature as the implication that an optimal level of health care expenditure exists, and it enables a steady state condition at the top level of equilibrium. To apply such a procedure (based on the theoretical background) to health care expenditure, the formulations suggested by references [21] - [25] could be utilized tentatively. According to these, β -convergence occurs when health care expenditure in Korea grows faster than that for different income groups and the world level, thus indicating a negative relationship between health care expenditure in Korea, not only in the case of the other income groups, but also on the world level. β -convergence can be broadly classified into relative (conditional) or absolute (unconditional) convergence, and relative (conditional) convergence could be applied in this research, since the analysis basically compares the level of health care expenditures among Korea, the various income groups, and the world level. To examine the convergence hypothesis in this research, the classification of health care expenditures used are as follows: private, public, total and per capita. Income groups are categorized as high, middle and low, and at the world level. The convergence hypothesis is tested using a set of data from 1995-2009. Secondary data are obtained from the World Bank database [26] . The result of β -convergence is shown in Tables 1 to 3 . Table 1 shows the result of β -convergence by growth rates (Model I). As the signs of the β -coefficients in Table 1 are positive, except for the private health care expenditure in the high income group, the health care expenditure in Korea, in general, differs from the expenditures of different income groups and that of the world level. This is because the positive sign implies that the expenditure has diversified from the growth rate, based on the health care expenditures of different income groups and the world level.
Although ordinary least squares (OLS) are a useful econometric method, autocorrelation is frequently presented in the error term. Such a difficulty might be overcome by virtue of the Cochrane-Orcutt AR(1) procedures. The process can easily capture and adjust auto-correlated components in ε is a lagged estimated error term, and ρ is a correlation coefficient associated with errors of adjacent time periods [27] . Because estimated correlation coefficients ( ρ ) in most cases are less than 1 (unity) in absolute value, any possible auto-correlated components can be captured by ρ . Thus, the stability of the estimated coefficients could be improved accordingly. β -convergence by trend (Model II) is also identified for different income groups and the world level of health care
expenditure. The result of β -convergence by trend is shown in Table 2 . The β -coefficients for the high and middle income groups and for the world level of health care expenditure are negative in all cases. This implies that the health care expenditure in Korea converged to high and middle income groups and the world trend. However, the β -coefficients for the low income group diverged, since these β -coefficients are positive. hypothesis is rejected at the 5% significance level. Table 3 depicts the result of β -convergence by differences (Model III). It shows that the β -coefficients are negative in all cases. This signifies that the health care expenditures in Korea are quite sensitive to the differences, regardless of the levels of income. A subordinate issue in the literature about the convergence is the assessment of the speed of convergence among the variables. Therefore, any additional formal testing strategies for the persistence of health care expenditure inequality might constitute a relevant endeavor. The speed of adjustment is highly evaluated in these cases. 
Pairwise Convergence with Rationality
Reference [28] suggested that pairwise convergence could be identified by generating a pair variable associated with an original one. According to reference [29] , a pair variable could be extended by employing rationality. The convergence with rationality could be formulated as follows.
A pair variable, The result of the pairwise convergence with rationality is shown in Table 4 . The signs of ω -coefficients for the level or magnitude of the private health care expenditure in Korea are shown to be 1 (unity) in all cases. The signs of the ω -coefficients for the high income group and the world level are also satisfied by the convergence condition. However, this is not so for the other cases (middle and low income groups). 
The result of σ -convergence is summarized in Table 5 . As far as σ -convergence is concerned, the variation of health care expenditures in Korea is strongly correlated with the high income group, in terms of statistical characteristics. σ -convergence also exists for the middle income group and the world level but not for per capita health care expenditure in Korea. Moreover, no σ -convergence is revealed for the low income group. 
SUMMARY AND CONCLUSION
The magnitude of health care expenditure has been increasing sharply in most developed and developing economies since the last two decades. This is mainly because social welfare is a crucial issue in these economies, due to their elderly or aging population. Korea is not an exception in this regard. However, the trend of the health care expenditure has tended to diversify in general among high, middle and low income groups, because the public spending priority is not the same across the different income groups.
This research is basically designed to deal with the convergence of the health care expenditure in Korea with
International Journal of Contents, Vol.9, No.1, Mar 2013 different income groups and the world, by applying different concepts of convergence, such as growth rates, trends and differences as well as rationality and statistical variation in the health care expenditure. According to the empirical evidence, the health care expenditure in Korea seems to be on the right track, in general, in terms of the level and difference, given that the convergence exists with the health care expenditures of the high income group and the world level. It is also notable that the Korean public health care system has been performing exceptionally well compared to the country's private health care system. Such a result suggests that the private health care system needs to be more elaborately and systematically managed to stimulate an increase in the private health care expenditure through the establishment of an operational policy. The number of elderly in Korea is bound to increase in the near future. Accordingly, the magnitude of the health care expenditure will be a fast-growing account in the government's budget. Therefore, the effectiveness of the health care expenditure will diminish over time. There will be a need for more effective health related policies to overcome the cost containment and budgetary control in response to rising health care costs. Hence, although health care expenditure in Korea appears to be on the right track for now, further research is crucial to ensure its continued efficiency from a microeconomic perspective.
